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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the line filter equipped with the 1st core, the 2nd core, the 1st coil rolled ranging over said 1st and 2nd cores, and the 2nd 
coil by which the electromagnetic coupling was carried out to said 1 st coil The impedance change approach of the line filter to which 
the impedance of said 1st coil is changed by passing the current which detected and amplified the current which flows in said 1st coil, 
and was amplified by said 2nd coil. 

[Claim 2] The 1st transformer which is the line filter which absorbs a noise current and contains an upstream coil and a secondary coil, 
It has the 2nd transformer containing an upstream coil and a secondary coil, and a magnification means to amplify the noise current by 
which electromagnetic induction was carried out to the secondary coil of said 1 st transformer when a noise current flowed in the 
upstream coil of said 1st transformer. The line filter characterized by the noise current amplified with said magnification means 
changing the impedance of a sink and the upstream coil of said 2nd transformer to the secondary coil of said 2nd transformer. 
[Claim 3] The upstream coil of said 1st transformer and the upstream coil of said 2nd transformer are a line filter according to claim 2 
characterized by being wound ranging over the 1st core and 2nd core while connecting. 

[Claim 4] Said 1 st and 2nd cores are the line filters containing two or more cores which have a different proper electric-oscillation 
frequency band according to claim 3. 

[Claim 5] Said magnification means is a line filter according to claim 2 which adjusts the supply voltage to said amplifier, bias 
voltage, an output phase, and amplification degree, and is characterized by changing the impedance of the upstream coil of said 2nd 
transformer including an amplifier. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the impedance change approach of a line filter and a line filter. A noise or a specific 
frequency is especially decreased by the very big attenuance covering the broadband frequency of 10kHz - 100MHz or more. While 
preventing that malfunction of the various electronic equipment which happens by the RF noise which gets across to AC-power- 
supply Rhine, low frequency Rhine, or direct-current Rhine, and normal actuation of these devices are blocked Harmful 
electromagnetic wave transmission or the radiation to Rhine can be prevented. A band pass filter, It is applied as low-pass or a high 
pass filter, and a passage electric-energy compensation filter to a specific band frequency, and is related with the impedance change 
approach of the line filter which can contribute to various electronics industry sections, and a line filter. 
[0002] 

[Description of the Prior Art] In recent years, digitization of various electronic equipment progresses and the noise source which 
generates a noise in various fields including a home is increasing. For example, there are a normal mode noise and common mode 
noise in the noise which invades into various electronic equipment from the Rhine line, and the generating mechanism differs from 
transfer mode. **** [ invasion of such a noise / produce / various electronic equipment / malfunction ] Moreover, the various 
electronic equipment by which that a noise occurs in [ various ] electronic equipment also generated the noise when the noise was sent 
into the power source for a certain reason will become a noise source for other various electronic equipment. Therefore, the line filter 
was proposed as what can absorb the noise transmitted in the Rhine line. 

[0003] The line filter to the conventional common mode noise makes the magnetic substance similar to a ferrite or this penetrate the 
Rhine line, or is twisted N times, and uses electromagnetic induction. That is, the square of number of turns N is proportional to the 
impedance of a line filter, and the current inhibition effectiveness by the impedance originates in back EMF which generates the Rhine 
line according to the current which is going to flow. Therefore, inhibition of the purpose frequency is performed by the impedance 
determined with the number of turns N which constitute a line filter, and the magnetic substance. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, Comite International Special des Perturbations Radioelectrique (CISPR) is 
setting to 30MHz or less the conduction noise, i.e., the noise transmitted in the Rhine line. However, the antenna effective length who 
uses as an antenna in fact Rhine where a noise is transmitted has the case of 1/4 or less [ of 30MHz electromagnetic wave length ]. 
Moreover, also when a standing wave takes the Rhine line by the integral multiple of quarter- wave length, a noise 30MHz or more 
will be transmitted in the Rhine line. Therefore, what the line filter prepared in the outlet of a noise can attain to to the frequency with 
the highest possible effective frequency is desired now. 

[0005] However, it depends for the operation energy with which the conventional line filter absorbs a noise on the own energy of a 
noise which mainly works to an inductance. Therefore, if there were many number of turns of the Rhine line coiled around the toroidal 
core etc., in order that a straight capacity might increase and a high region frequency might bypass, the screen effect about a high 
region frequency had faded. 

[0006] On the other hand, in order to prevent a noise more, three plugs by the plug for touch-down and the plug for alternating voltage 
may be prepared in the power cord equipped with a line filter. However, even if that in which two plugs are inserted is most and a 
source power supply is a power cord with which only two plugs are prepared, it needs to make the line filter which can fully absorb a 
noise from the Rhine line have. 

[0007] Therefore, this invention is offering the impedance change approach of the line filter which solves the above problems, fully 
absorbs the noise of the high frequency transmitted in the Rhine line, does not need a grounding conductor even if it is the power cord 
used by the source power supply which can insert only two plugs, but can fully absorb a noise from the Rhine line, and a line filter. 
[0008] 

[Means for Solving the Problem] The impedance change approach of the line filter concerning invention of claim 1 In the line filter 
equipped with the 1 st core, the 2nd core, the 1 st coil rolled ranging over the 1 st and 2nd cores, and the 2nd coil by which the 
electromagnetic coupling was carried out to the 1st coil The impedance of the 1st coil is changed by passing the current which 
detected and amplified the current which flows in the I st coil, and was amplified by the 2nd coil. 

[0009] The 1 st transformer which the line filter concerning invention of claim 2 is a line filter which absorbs a noise current, and 
contains an upstream coil and a secondary coil, It has the 2nd transformer containing an upstream coil and a secondary coil, and a 
magnification means to amplify the noise current by which electromagnetic induction was carried out to the secondary coil of the 1st 
transformer when a noise current flowed in the upstream coil of the 1st transformer. The noise current amplified with the 
magnification means changes the impedance of a sink and the upstream coil of the 2nd transformer to the secondary coil of the 2nd 
transformer. 

[0010] In claim 3, it connects and the upstream coil of the 1st transformer of claim 2 and the upstream coil of the 2nd transformer are 
rolled ranging over the 1st core and 2nd core. 

[001 1] In claim 4, the 1st and 2nd cores of claim 3 contain two or more cores which have a different proper electric-oscillation 
frequency band. 

[0012] In claim 5, including an amplifier, the magnification means of claim 2 adjusts the supply voltage to an amplifier, bias voltage, 

an output phase, and amplification degree, and changes the impedance of the upstream coil of the 2nd transformer. 

[0013] 

[Function] Using two transformers, the impedance change approach of the line filter concerning this invention and a line filter can take 
up a noise current in a secondary coil from the upstream coil of the 1st transformer, and can change the impedance of the upstream coil 
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i jj^tream coil of the 1 st transformer ] and connected to if^^^ip 



of the 2nd transformer in-series [ in tf^Ptream coil of the 1 st transformer ] and connected to ir^_Piplifying the taken-up noise 
current and passing in the secondary coil of the 2nd transformer. 
[0014] 

[Example] Drawing 1 is the perspective view of the single phase power cord which contained the line filter by one example of this 
invention. The outline of the configuration of a line filter is explained with reference to drawing 1 . 

[0015] The single phase power cord 1 is not equipped with the plug for touch-down, is equipped with the plugs 3 and 5 inputted into a 
source power supply, and contains a line filter 1 1. A line filter 1 1 includes the power supply section 19 which supplies power to the 
amplifier 17 and amplifier 17 which amplify the noise taken up by the 1st transformer (it expresses with a drawing Tl.) 13, the 2nd 
transformer (it expresses with a drawing T2.) 15, and the 1st transformer 13. Plugs 3 and 5 are connected to the Rhine lines 7 and 9 
through the 1 st transformer 1 3 and the 2nd transformer 1 5, respectively. 

[0016] Drawing 2 is drawing for explaining the principle of the approach of absorbing common mode noise by the line filter by one 
example of this invention, and drawing 3 is the important section representative circuit schematic of the line filter shown in drawing 
2. 

[0017] The line filter which the single phase power cord shown in drawing 1 contains is explained to a detail using drawing 2 and 
drawing 3 . In addition, what is necessary is just to use a principle as also shows the line filter about a three phase, a direct current, a 
low frequency signal, etc. below. 

[001 8] First, use as the Rhine edges A and B the Rhine edge connected to the plug side in the Rhine lines 7 and 9 with reference to 
drawing 2 , and let the Rhine edges connected to various electronic equipment sides be the Rhine edges C and D. The Rhine lines 7 
and 9 are also the primary windings 29 coiled around the core of the 1st coil 27 and the 2nd transformer 15 which were wound around 
the core of the 1st transformer 13, and they are wired in parallel so that the magnetic flux by the power-source current may not 
influence the 1st and 2nd transformers 13 and 15. In addition, although not illustrated, the Rhine edge C and the Rhine edge D are 
connected to a serial through various electronic equipment. Moreover, a secondary winding 23 is coiled around the core of the 1 st 
transformer 13, and a secondary winding 25 is coiled around the core of the 2nd transformer 15. However, primary windings 27 and 
29 have few number of turns, and extent to which secondary windings 23 and 25 delay a phase is rolled. One side is connected to the 
phase inversion amplifier (a drawing expresses by ANP.) 21 of the large slew rate of an amplifier 17, another side is connected to the 
phase inversion amplifier 21 in Node E, and the secondary winding 23 of the 1st transformer 13 is further connected to the end of the 
secondary winding 25 of the 2nd transformer 15 through the grounded node F. Another side of the secondary winding 25 of the 2nd 
transformer 1 5 is connected to the phase inversion amplifier 2 1 . With the phase inversion amplifier 2 1 , the current which flowed the 
secondary winding 23 of the 1st transformer 13 has a phase reversed, and is amplified, and flows the secondary winding 25 of the 2nd 
transformer 15. 

[0019] Between the 2nd transformer 15 of the Rhine lines 7 and 9, and the Rhine edges C and D, Node G is formed to the Rhine line 7, 
and Node H is formed to the Rhine line 9. The Rhine line 7 is connected to the 2nd bypass capacitor (it expresses with a drawing C2.) 
33 in Node G, and the Rhine line 9 is connected to the 1st bypass capacitor (it expresses with a drawing CI.) 3 1 in Node H. The 1st 
and 2nd bypass capacitors 3 1 and 33 are connected [ both ] to the grounded rectifier (a drawing expresses by D.) 35, and thereby, a 
rectifier 35 will receive power and inputs the output into the phase inversion amplifier 21 of an amplifier 17. In addition, other 
approaches must be used when Rhine is direct-current Rhine and a signal line, and the phase inversion amplifier 21 needs 
comparatively big DC power supply. 

[0020] Next, actuation is explained using drawing 3 which is the representative circuit schematic of the 1st transformer 13 of drawing 
2 , the 2nd transformer 1 5, and an amplifier 1 7 including a principle. Even if a noise enters from which of the Rhine edges A and B of 
the Rhine lines 7 and 9, or the Rhine edges C and D, or a side, a noise is absorbed, but in order to simplify explanation, the noise shall 
have invaded from the Rhine edges A and B. Moreover, as shown in drawing 3 The primary winding 27 of the 1st transformer 13 in 
drawing 2 Resistance Rl The 1st resistance 45 and a self-inductance LI **** 1 coil 37 and a secondary winding 23 Resistance R2 It is 
resistance R3 about the 2nd coil 39 of the 2nd resistance 47 and a self-inductance L2, and the primary winding 29 of the 2nd 
transformer 15. The 3rd resistance 49 and self-inductance L3 It is resistance R4 about the 3rd coil 41 and a secondary winding 25. The 
4th resistance and a self- inductance L4 It changes into **** 4 coil 43. furthermore, the mutual inductance to the 1st coil 37 and the 
2nd coil 39 in the 1st transformer 13 - Ml it is - the mutual inductance to the 3rd coil 41 and the 4th coil 43 in the 2nd transformer 15 
- M2 it is . 

[0021] Impedance Z3 of the primary winding 29 in the impedance Zl of the primary winding [ in / by these assumptions / the 1st 
transformer 13 ] 27, the impedance Z2 of a secondary winding 23, and the 2nd transformer 15 And impedance Z4 of a secondary 
winding 25 It is expressed like a ** (1) type. Next, it is a current II to the primary winding 27 of the 1st transformer 13. It flows and is 
a current 13 to the primary winding 15 of the 2nd transformer 15. Supposing it flows, in the secondary winding 23 of the 1st 
transformer 13, and the secondary winding 25 of the 2nd transformer 15, it is induced electromotive force e2 and e4, respectively. It 
generates. The induced electromotive force e2 and e4 If resistance of the ferrite core itself is disregarded, it is expressed like a ** (2) 
type and a ** (3) type, respectively. Similarly, it is a current 12 to the secondary winding 29 of the 1st transformer 13. It flows and is a 
current 14 to the secondary winding 43 of the 2nd transformer 15. The induced electromotive force el which will be generated in the 
primary winding 27 of the 1st transformer 13, and the primary winding 29 of the 2nd transformer 15 supposing it flows, and e3 It is 
expressed like a ** (4) type and a ** (5) type, respectively. 

[0022] furthermore, the potential difference in the primary winding 27 of the 1st transformer 13 — El it is — then, KirchhofFs law is 
applied to the 1st transformer 13, and the relation is expressed like a ** (6) type. A ** (6) type is calculated and it is a current II and 
12. When it leads, it can express like a ** (7) type and is a current 12. It is a current II by having flowed the 2nd coil 39. It turns out 
that it received and 90 degrees of phases are delayed. Current 12 Current II when the phase inversion amplifier 21 is passed, as 
amplified and shown in a ** (8) type Current 15 which it received and was delayed 270 degrees It becomes. Current 15 If the 4th coil 
43 is flowed, it will be a current 14. As shown in a ** (9) type, it is a current II. It receives and becomes a current in phase. However, 
this is the impedance Zl of the primary winding of the 1st and 2nd transformers 13 and 15, and secondary windings 23, 25, 27, and 29, 
Z2, Z3, and Z4. It is the case where the amount of reactance is same extent. 

[0023] Therefore, if there are few number of rums of the primary winding 27 of the 1st transformer 13 and the primary winding 29 of 
the 2nd transformer 15 and there are few phase shifts, it is a current II . Current 13 Since it is abbreviation equiphase, it is a current 13. 
Current 14 It becomes in phase. Furthermore, the 3rd coil 41 and the 4th coil 43 Current 14 which is wound around the ferrite core of 
the 2nd transformer 15 on this alignment, and was amplified Current 13 Compare and from it being a big current Current 14 Induced 
electromotive force e3 as shown in the ** (5) type produced in the 3rd coil 41 by flowing in the 4th coil 43 Current 13 Compared with 
back EMF produced by flowing in the 3rd coil 41, it is large. 

[0024] Therefore, it is the self-inductance L3 of the 3rd coil 41 of the 2nd transformer 15. It seems to have increased. That is, it is 
equivalence back EMF eL3 to the 3rd coil 41 temporarily. If it happened, relation as shown in a ** (10) type between self-inductance 
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current which flows in the 3rd coil 41, and is i4. It is^^Fas < 



L3e is realized. In addition, i3 It is thS^Fcurrent which flows in the 3rd coil 41, and is i4. It isl^^Pas current which flows in the 4th 
coil, furthermore, self-inductance L3e has relation as shown in a ** (1 1) type, and R3e, then effective-impedance Z3e express the 
effective-resistance value of the 3rd resistance 49 with R3 e+jomegaL 3e — having — i3 «i4 it is — a sake — Z3 e»Z3 ** — the 
relation to say is realized. Therefore, since a result equal to the very big impedance having been pushed on the Rhine lines 7 or 9 
arises, the purpose frequency will be prevented if the impedance is adjusted. In addition, the rectifier 35 shown in drawing 2 makes the 
impedance of a rectifier 35 very small compared with the impedance of the 1st and 2nd bypass capacitors 31 and 33, although it works 
as a power source of the phase inversion amplifier 21. By this, the normal mode noise which gets across to the Rhine lines 7 and 9 will 
be bypassed. 
[0025] 
[Equation 1] 

Zi = jRi + jcoLx 



Z% = + jcdLq 
Zz = JR 3 + jo> L3 



(1) 



e2 = —jcoMiIi ( 2 ) 

e 4 — —jcoMzIs ( 3 ) 

d = —jaiMih ( 4 ) 

e 3 = -JOJM2J4 ( 5 ) 



Z7J2 = ei = -jcoMJi 



__ Z2E1 



(6) 



_ -jcoMj Z*Ei _ ojMi . 



h^-A G I 2 = -^-AoUh) 



(8) 



h = -j{h)=^A 0 h (9) 

eU = -j^^±hL (10) 

1X3,1 oc LsKdi/k) 2 (ID 

[0026] Drawing 4 is drawing showing the condition of the output line which outputs the noise amplified by the pickup line and the 
Rhine line which take up a noise from the 1st and 2nd transformers of the line filter by one example of this invention, the Rhine line, 
and the Rhine line. Drawing 5 is the actual circuit diagram of the line filter of one example of this invention, and drawing 6 is the 
representative circuit schematic of drawing 5 . Drawing 7 is the actual circuit diagram of the line filter of other examples of this 
invention, and drawing 8 is the representative circuit schematic of drawing 7 . 
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e^JP line 53 with reference to drawing 4 to the core whicl^^^is 



[0027] The part which penetrated the^H|l line 53 with reference to drawing 4 to the core whic^^^isted of two ferrite cores of the 
quality of the material from which each of the 1st transformer 13 and the 2nd transformer 15 differs, was rolled, and was wound 
around the 1 st transformer 13 is a primary winding 27, and the part wound around the 2nd transformer 15 is a secondary winding 29. 
On the other hand, the secondary winding 23 of the 1st transformer 1 3 is also the pickup line 55 which takes up the noise current 
transmitted in the Rhine line 53, and the secondary winding 25 of the 2nd transformer 15 is also the output line 57 which outputs the 
noise current amplified by the Rhine line 53. Thus, by the core of the quality of the material from which plurality differs being put 
together, the relation between the noise sample taken up by the pickup line 55 and the amplified noise sample which is outputted from 
an output line 57 becomes various, and broadband nature appears as the screen effect. In addition, the combination of the core of a 
transformer is not limited to two pieces. Furthermore, what is necessary is just to use a circuit as shown in drawing 5 or drawing 7 , in 
order to amplify the noise sample taken up by the pickup line 55 and to pass to an output line 57. 

[0028] A part which drawing 5 makes still more concrete the circuit shown in drawing 2 with reference to drawing 5 , and is different 
from especially drawing 2 is using the transistor 59 as an amplifier. In connection with it, the secondary winding 23 of the 1st 
transformer 13 is grounded through a capacitor 64 while one side is connected to the base (drawing expresses by B.) terminal of a 
transistor 59 and another side is connected to +BIAS. The secondary winding 25 of the 2nd transformer 15 is connected to the 
collector (drawing expresses by C.) terminal of a transistor 59, and another side is connected to +ECC. Furthermore, the emitter 
(drawing expresses by E.) terminal of a transistor 59 is grounded through the resistance 61 and the capacitor 63 which were connected 
with juxtaposition. 

[0029] Actuation also including the case where the noise omitted when explaining the principle of a line filter hereafter shown in 
drawing 2 using drawing 6 which is the representative circuit schematic of the circuit shown in drawing 5 has invaded from various 
electronic equipment sides is explained briefly. 

[0030] First, suppose that current II = lOmicroA was inputted into the 1st coil 37 from the upper part which is the power-source side 
of the Rhine line 53, for example. A current flows in the 2nd coil 39 from +BIAS, and the current is the phase inversion amplifier 21, 
for example, is doubled 1000, and is set to current 15 = lOOOOmicroA because the current flowed in the 1st coil 37. Current 15 The 4th 
coil 43 is flowed and it is a current 14. Current 13 which is becoming and flows in the 3rd coil 41 It will extract to 10/10010. Therefore, 
current 13 The current which carries out and is outputted from the 3rd coil 41 is the current II which will call it O.OlmicroA and flows 
the 1st coil 37 in connection with this. It is set to O.OlmicroA. So, in the next moment, it is a current 15. Since only 
0.01x1 000= lOmicroA flows, it is a current 13 shortly. Current 14 which flowed in the 4th coil 43 although it was thought that it 
narrowed down to 0.01/10.01 It is the current II which extracts in fact, does not put since it is small, lOmicroA and, but flows the 1st 
coil 37. It will increase suddenly. Current 13 which flows the 3rd coil 41 by such a repetition being performed Bias current i3 Current 
14 which flows the 4th coil 43 Bias current i4 i4 / i3 which is a ratio It will settle in a certain value and a ** (1 1) type will be filled. 
[003 1] On the other hand, it is a current 13 to the 3rd coil 41 from the lower part which is the various electronic equipment side of the 
Rhine line 53. Suppose that lOmicroA input of was done. This current 13 It is a current II as it is. It becomes and the 1st coil 37 also 
flows. It is a current II to the 2nd coil 39 from +BIAS by the current having flowed in the 1st coil 37. It flows, and the current is 
doubled 1000 with phase inversion amplifier, and is set to current 15 = lOOOOmicroA. This current 15 Current 13 which flows the 3rd 
coil 41 by flowing the 4th coil 43 They are a rat tail and a current 13 10/10010 time too. It is set to O.OlmicroA. Current II which flows 
the 1st coil 37 by this It is set to O.OlmicroA and is a current 15 in the next moment. It is set to 0.01x1000= lOmicroA. Since the 
current of 1 OmicroA tends to flow into the 3rd coil 41 from the lower part, it is a current 13. It drops [ 1/10 / 20= 2 ] to a rat tail and 
0.5microA. Current 13 of this 0.5microA Current II In order to carry out and to flow the 1st coil 37, an again big diaphragm will be 
produced shortly. Bias current i3 which flows the 3rd coil 41 also in this case by such repetition Current 14 which flows the 4th coil 43 
Bias current i4 i4 / i3 which is a ratio It will settle in a certain value and a ** (1 1) type will be filled. 

[0032] In addition, current II which flows into the 1st coil 37 from the upper part When it becomes OA because narrowing down 
becomes 100%, it is a current 12. Since it becomes OA, i4 / i3 shown in the ** (1 1) type It should not become infinity, but should settle 
in the fixed value, the current which flows into the 3rd coil 41 from a lower part is narrowed down, and it is a current II . It is i4 / i3 
similarly [ when it becomes OA ]. It should not become infinity but should settle in the fixed value. 

[0033] By the way, although only one is used and phase inversion amplifier can operate a space-saving line filter by power saving in 
the example shown in drawing 5 There is a fault of being smaller than the stopping-power force when the fault of making a part of 
quantity region frequency falling off to touch-down among the sample noises by which induction was carried out to the 2nd coil 39, 
and the stopping-power force as described above, when a noise comes from the various electronic equipment side of the Rhine line 53 
come from a power-source side. What is necessary is just to use the line filter of a circuit as shown in drawing 7 , in order to 
compensate these faults. 

[0034] With reference to drawing 7 , two transistors are used as an amplifier in this example. In connection with this, one side is 
connected to the base terminal of a transistor 65, another side is connected to the base terminal of a transistor 66, and the secondary 
winding 23 of the 1st transformer 13 is connected to +BIAS from the middle. One side is connected to the collector terminal of a 
transistor 65, another side is connected to the collector terminal of a transistor 66, and the secondary winding 25 of the 2nd 
transformer 15 is connected to +ECC from the middle. The emitter terminal of transistors 66 and 65 is connected to the grounded 
resistance 68 for simple constant current sources. In addition, a constant current source may be used instead of resistance 68. Thus, it 
rums out that there is symmetric property about the phase inversion amplifier 21 and 22 expressed as transistors 65 and 66 with 
reference to drawing 8 which is the representative circuit schematic of the constituted circuit. Therefore, even if a noise current flows 
in the 1st coil 37 from a power-source side and it flows in the 3rd coil 41 from various electronic equipment sides again, equivalent 
magnification is performed, and inhibition of the purpose frequency is performed. 

[0035] If the above thing is summarized, that a current can be narrowed down will depend for the phase between several/1 million 
Hertz in 1MHz, or the wave on considering in phase and this wave, for example, although a noise wave changes for a short time 
keenly extremely. However, only by this, narrowing down is not possible, the current which flows the 1 st transformer 1 3 and the 2nd 
transformer 1 5 as conditions is a current from which the amount of currents shifted further, and it must be resonating to the proper 
electric oscillation of each core of the 1st transformer 13 and the 2nd transformer 15. When this [ 13 ], i.e., the 1st transformer, and the 
2nd transformer 15 are packed into one, it is a current 14. It is affecting it to one transformer and giving the negative feedback near 
100% to the phase inversion amplifier 21, and, now, the screen effect of a line filter is not performed. Therefore, to the 1st transformer 
1 3 and the 2nd transformer 15, it must be made to have to penetrate partially, or a coil must divide and roll each, as shown in drawing 
4 . 

[0036] In addition, if the supply voltage to the transistor used as an amplifier, bias voltage, an output phase, and amplification degree 
are adjusted, since the impedance of the 2nd transformer can be changed, inhibition of the purpose frequency is performed easily. 
[0037] Drawing 9 is drawing for explaining the configuration of one example of the line filter used for the experiment, drawing 10 is 
drawing having shown the outline of equipment in which it experimented in the damping property over the common mode noise 
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he^JFfilter as shown in drawing 9 R> 9, and drawing 1 1 is f^^ap 



between AC Rhine grounds, using the^^Ffilter as shown in drawing 9 R> 9, and drawing 1 1 is ^^^iph which showed the 
experimental result the axis of ordinate at the time of changing the coil of the Rhine line in drawing 1 1 especially - a damping- 
property decibel - carrying out — an axis of abscissa — it — receiving - a piece - it is considering as the frequency which took the 
logarithm. 

[0038] With reference to drawing 9 , two cores 71 with a height of 4.5mm are prepared for the core 70 with the bore of 8mm, an outer 
diameter [ of 14mm ], and a height of 6.5mm with two, the same bore, and an outer diameter, it is arranged in a serial, and it considers 
as a comp lek score. And the Rhine lines 7 and 9 of 1 .Omm of diameters penetrate a comp lek score in a pair, and it is wound 5 times, 
the coil of 0.3mm of diameters is coiled around two cores 70 7 times, and turns into the pickup line 55, and the coil of 0.3mm of 
diameters is coiled around two cores 71 5 times, and turns into an output line 57. Moreover, the output of the pickup line 55 is inputted 
into amplifier (AMP) 21, and the output of amplifier 21 is inputted into an output line 57. The count of a coil of the pickup line 55 and 
an output line 57 is in a correlation, and one side is reduced when increasing one number of coils. The count of a sum total coil is 
decided by the toroidal core, and is almost fixed. In addition, although the number of turns of the Rhine line were changed in the 
experiment with 3 times, 5 times, 9 times, 13 times, and 17 times, the path of the Rhine line of three number of turns, 9 times, and 13 
times of cases was performed by 0.6mm. 

[0039] The network analyzer used as an experimental device as shows the line filter of such a configuration to drawing 10 is made to 
equip. A network analyzer is equipped with the applied part 74 which connects each of the Rhine line of a line filter between 
Terminals L and between Terminals N, the output section 75 which contains in an applied part 74 an oscillator with an internal 
resistance of 50 ohms which oscillates the output of 4dBM(s), and the input section 76 with the internal resistance which is 50ohms as 
which the output from an applied part 74 is inputted. And the terminal E other than the terminals L and N to which the Rhine line is 
connected between them is formed in the terminal of an applied part 74, both one side of Terminal L and one side of Terminal N are 
connected to it, it connects with the output section 75, and one side of Terminal E is grounded. Moreover, another side of Terminal L 
is connected to the input section 76, it connects with 50-ohm resistance, another side of Terminal N is grounded, and another side of 
Terminal E is also grounded. When the noise which took up through the pickup line 55 from the Rhine line with which such an applied 
part 73 was equipped was inputted into amplifier 21, and was amplified and it was outputted to the output line 57, the result as shown 
in drawing 1 1 was obtained. 

[0040] If the view of an attenuation bandwidth product is applied to an attenuator with reference to drawing 1 1 as a gain bandwidth 
product (GBW) is in an operational amplifier, it can be considered that the size of the gross area surrounded by OdB Rhine and each 
line expresses a damping property. Therefore, even if it does not change an attenuator into the condition of ON, when number of turns 
are changed with 3 times, 9 times, 13 times, and 17 times by the Rhine line of the 0.6mm of the same diameters, in the low frequency 
band in this drawing, each broken line shows that it is better as a damping effect enlarges number of turns. However, in the high- 
frequency band, as number of turns are enlarged conversely, the damping effect is getting worse. Then, amplifier is changed into ON 
condition or an OFF condition to the Rhine line of five number of turns with 1.0mm of diameters, and a damping property is 
compared. Since the continuous line which shows that amplifier changed into the condition of ON expresses the damping property 
notably in almost all the frequencies region compared with the broken line which shows an OFF condition, it is turned out how this 
effect of the invention is large. 

[0041] As mentioned above, although the damping effect over common mode noise showed how it would be large by this invention 
next, the damping effect over a normal mode noise is also explained. 

[0042] Drawing 12 is drawing having shown the outline of equipment in which it experimented in the damping property over the 
normal mode noise between AC Rhine grounds, using the line filter as shown in drawing 9 , drawing 13 is drawing for explaining the 
power source for amplifier of drawing 12 , and drawing 14 is the graph which showed the experimental result. 

[0043] It explains differing from drawing 9 thru/or drawing 1 1 which showed the experiment to common mode noise with reference to 
drawing 12 thru/or drawing 14 . 

[0044] In drawing 12 , since differing is the experiment about a normal mode noise, the output of the output section 75 is not inputted, 
but it connects with 50-ohm resistance and one side of the terminal N of an applied part 74 is grounded. 

[0045] Moreover, as shown in drawing 13 , it connects with the bypass capacitors 3 1 and 33 whose each of AC Rhine 78 and 79 
equivalent to the Rhine line is 1.2 micro F, and bypass capacitors 31 and 33 are connected to the rectifier 35 containing zener diode. 
One side of a rectifier 35 is connected to a capacitor 80 and diodes 81 and 82. Another side of zener diode 82 is connected to another 
side of a rectifier 35 through resistance 84 and 83, another side of zener diode 81 is connected to another side of a rectifier 35 through 
resistance 83, and another side of a capacitor 84 is connected to another side of a rectifier 35. Supply voltage VCC is inputted into 
amplifier 21 from the node of zener diode 81 and resistance 83 and 84, and the substrate electrical potential difference VBB is inputted 
into amplifier 21 from the node of zener diode 82 and resistance 84. 

[0046] Thus, the power source over the amplifier 21 of the condition of actually using it, and these conditions was used, and the 
experimental result as the network analyzer 73 shown in drawing 12 equipped with a line filter and shown in drawing 14 was obtained. 

[0047] In the comparison-[ amplifier / the number of turns of the Rhine line instead of ON condition / when amplifier makes it change 
with 3 times, 9 times, 13 times, and 1 7 times ] low frequency band in drawing like the damping property of common mode noise 
shown by drawing 1 1 with reference to drawing 14 as shown by each broken line, whenever number of turns are rolled, the damping 
property is good. 

[0048] However, if set to about 1MHz or more, even if it changes number of turns, change is lost to the damping property. Then, 
amplifier is changed into ON condition or an OFF condition to the Rhine line of five number of turns by 1 .Ornm, and a damping 
property is compared. It turns out that the damping property is notably expressed compared with the broken line with which the 
continuous line which shows that amplifier changed into ON condition shows an OFF condition. 

[0049] As mentioned above, while it turned out that a damping effect has a line filter by this invention to a large frequency band also 
to a normal mode noise and common mode noise, it turned out that there is a big damping effect especially to a normal mode noise 
about a high-frequency band. 
[0050] 

[Effect of the Invention] As mentioned above, according to this invention, a noise current can be taken up and amplified in a 
secondary coil from the upstream coil of the 1st transformer, and the magnitude of attenuation and bandwidth as the screen effect can 
be changed by passing in the secondary coil of the 2nd transformer equipped with the upstream coil in-series [ in the upstream coil of 
the 1st transformer ] and connected to it. furthermore, it is very a broadband in being the thing of a different proper electric-oscillation 
property, and combining the core which constitutes a transformer - the screen effect of ******** can be made again. Furthermore, 
since the number of turns of the upstream coil of the 1 st and 2nd transformers can also be lessened, a straight capacity can be stopped 
and the damping effect of a high region can also be made to increase. Furthermore, the bandwidth and the magnitude of attenuation as 
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:n^^justing the self-inductance of the coil which constitutj^^l 



the screen effect can be freely chosenij^ljusting the self-inductance of the coil which constitufl^§^ 1 st and 2nd transformers, a 
mutual inductance, and the amplification degree of amplifier. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the perspective view of the single phase power cord which contained the line filter by one example of this invention. 
[Drawing 2] It is drawing for explaining the principle of the approach of absorbing common mode noise by the line filter by one 
example to this invention. 

[Drawing 3] It is the important section representative circuit schematic of the line filter shown in drawing 2 . 

[Drawing 4] It is drawing showing the condition of the output line which outputs the noise amplified by the pickup line and the Rhine 
line which take up a noise from the 1st and 2nd transformers of the line filter by one example of this invention, the Rhine line, and the 
Rhine line. 

[Drawing 5] It is the concrete circuit diagram of the line filter by one example of this invention. 
[Drawing 6] It is the representative circuit schematic of drawing 5 . 

[Drawing 7] It is the concrete circuit diagram of the line filter of other examples of this invention. 
[Drawing 8] It is the representative circuit schematic of drawing 7 . 

[Drawing 9] It is drawing for explaining the configuration of one example of the line filter used in the experiment. 

[Drawing 10] It is drawing having shown the outline of equipment in which it experimented in the damping property over the common 

mode noise between AC Rhine grounds. 

[Drawing 1 1] It is the graph of the experimental result obtained by the experimental device shown in drawing 10 . 

[Drawing 12] It is drawing having shown the outline of equipment in which it experimented in the damping property over the normal 

mode noise between AC Rhine grounds. 

[Drawing 13] It is drawing for explaining the power source for amplifier of drawing 12 . 

[Drawing 14] It is the graph of the experimental result obtained with the experimental device shown in drawing 12 . 

[Description of Notations] 

7, 9, 53 Rhine line 

13 1st Transformer 

1 5 2nd Transformer 

23 25 Secondary winding 

27 29 Primary winding 

37 1st Coil 

39 2nd Coil 

41 3rd Coil 

43 4th Coil 

55 Pickup Line 

57 Output Line 

70 71 Core 
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[Drawin g 10] 
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(54) LINE FILTER AND ITS IMPEDANCE CHANGING METHOD 

(57)Abstract 

PURPOSE: To provide a line filter and its impedance 
changing method to freely set a specific band width or 
attenuation quantity without using any ground. 
CONSTITUTION: A line filter 1 1 contained in a single- 
phase power cord 1 includes the 1st and 2nd 
transformers 13 and 15 which use the wires 7 and 9 
connected to the plugs 3 and 5 that are inserted to a 
commercial power supply as the primary coils 
respectively, an amplifier part 17 which amplifies the 
noise current that is picked up by the secondary coil of 
the transformer 13, and a power supply part 19 which 
supplies the power to the part 1 7. The current amplified 
at the part 1 7 is sent to the secondary coil of the 
transformer 1 5. 
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S «t d ^cHaim^r tS, 353 ffif/t 4 9 cO^^jJfi^nM^ R 3. 

<frn(i\ > t:- ^> x z 3 ji r 3. + j wLaet- 

^^^n. i 3 <Cin T'S5/c*6 4 Z 3<I >Z3 tt^oa 

^ >^ 7 $ rca 9 Jew u An 6 nrc c t tc^ l 1 > 
*£uw'j£e*>to-C', ^eco-oer— ^->x^,Dcis?-rntf. 

H^jftli&^cdrKnih^n^o KI2*C^Ufe'SfSlSK»3 
5f±. fft*nJ5t«c«?>*fS»8 2 I <D?3zKi LTffid < /> 5 ^ $£ttiWA 

3 50-Obf-^VXIi. 5R il *>«fcl/352 /^^/<^^t > 
r>^3 1. 3 3CO-T V fcT— ^">XtCit^T^*t>T'J^^ 

[0025] 



(5) 



fiffifl? 7- 1 1 533 9 



£3 = -R 3 + /CO £3 

z 4 «jR< +yo>i4 



(1) 



e2 = 
e4 = 



—jcoMih 
—ja>M%l4 



(2) 
(3) 
(4) 
(5) 



Z2I2 = e x = —jaiMJi 



(6) 



1 Z^-hc^Aff 



i2 Z2 Z^f-hO*!* 



(7) 



22 



i 5 = -A)/2 = -^A)07i) 
^2 



(8) 



Z2 

d(i 3 + U) 
dt 



11*1 - LtfWJitf 

[0 0 2 6 3 E3 4ti. ca$EW10~3feffli1WcJ:«7'f > 40 
/u^coSE 1 45<J:tf;fe'2 0g£j&F?il. ^-f>«L ^-Y > 

[0 O 2 7] 13 4 UT\ ^*r>*&5 3li, SB 1 

r£K» 1 3*>«i:t>"tn2^rJt«S 1 SO^ti^n/j^'^^WK 50 



(9) 



(1 0) 



(1 1) 



*>*n. 28 1 221*3*8 1 3 ic«a»n«:»»*<— *«» 2 7 t* 
^ 0 . 35 2 t£im ! 1 5 \c&frnrcP$n&—^&*% 2 9 r* 

&15 3^^sx^xfa^^ v^7' v^-r^fcr^^7' 

7^5 5TU0, 352^fiK«Sl 5^T.^2 5 



9 

CO 0 2 83 0 5^#!SLT, B) 5 «U El 2 KItk Urt:f°] 

i^^z—^^mm^n. myj^-hs i a sximm-gnz* 

£rt6 1 £ n V-rVit 6 3^r^>UT^lt«!^n^o 
[0 0 2 9] WT, SSJC^U^lHl^cD^FiffilEl^^-^^ 

LOO 3 01 fci:x.tf-7-<y^5 30t®ffl!lT^ 

£>_L?jJ^e>SS 1 3-OU3 7fC^idSE I » =10/iAA^ 

-h B I A SA^23^;l/3 9 iC^iS^^n. ^<D^r5St 
«tLtfflj£¥£i& , «R3£s2 i Qitizx-ix i 0 O 0t!££*i"C\ ^ 
ift I 5 =1 OOOO/iA m?SSt I s ti5f? 4 :3-Ob 

4 3 ^fitnTMfrl I * IC^^C i:T% ^3=»-<^4 1 tc 

issn-s^ift 1 3 ^ 1 o y \ 00 1 otcfssci:*:^:^ 
n^tir^a. o. oi/iAtt^ctt^o, cntcfl* 

oT35l 3-<;l/3 7 ^^n^mi5S I , <£> 0 . 0 1 p A £ 

1 000=1 O/zA Urf>>?§?in>5:<^rt:a6x ^JSEtetgift I 3 
^SrO. OI/IO. 01 *c*20i£tr£JE*3n*rf>V ^4 
3-f;l/4 3 ictMtiKimfti U *M 0|tA £ 'h* 0 >rt:*6l£ 
R|(|C(*t2 Oii46-r. *H 1 :3^/U3 7 ^S^n^TE^t I » fi 

tT-2n3 n-r/i/4 1 ^ftsens-.'Sife* i 3 ofiKf&safcSi i :i £ 

33* i „ / i : , {i^^fi?jici%^i^#. jn* ( 1 1 ) i^^fW 
[00 3 1] Sj\ tclix.lS^-CZst&S 3 <Dftm%L-T-<& 

0. jKI 3</l/3 7 fctftn^,. tRl 3>T;U3 7 tc;ti 
fM&ffttirzC £T + BIAS ft*<9»R 2 -T/U3 9 tcvffirrft 

1 . tfiftft. ^^*.iifcSitif.v.flibc«^^4ftiHS-r' 1 o o otf * 

nT".ifh5i I = I O O O O /i A £ # -5., C OTUttf I ... ^ 
tT,4 =J-f/U4 3^ftg?l$C £T?STC3 =j-T/U4 I ^rirftn* 



(6) 1 1 5 3 3 9 

to 

siiss 1 3 o 1 0/ 1001 o*sic*2£*u mm, 1 

3 tiO. O 1 fi A £3:*o CtllC cfcO. S3 1 Z3-01/3 7 

€rffiEti«flti& 1 . €»o. oiMt*^ acowwmcii. 

miSS U ^O. OUIOOO=IO|i A^3&^„ SB 3 

1 tcti. T^r^e 1 O m AOfltfcS**2£n5&fc-5 
tirt^oT, mi&i 3 « 1 0/2 0 = 2 5*<7> 1 

e>n. o. 5 p. Atc^^o coo. 5 /i Aomisst 1 3 « 

«ttEI. i:LT35l3^3 7^n5fci6, 

10 tcto, c coig^tc m 3 n -r /u 4 1 ^r^n^isttti^ 
i 3 t^4^^u4 3*issn*mffii - oisfim^ 1 - 
ottrr-$>£> i,/i 3 «a5swciS^^#. S(i 1) 

[0 0 3 2] tUJi^TA^gS 1 3^3 7 tcjjgn 

iitrm^t 1 . *^0ii**M 0 O %tC^:^>C tt'07> 
^^i:Ja:o/c^^tC(im?5fl I 2 t O T Zs^T £. ^5: * 
m ( 1 1 ) ^Jc^U/c i,/i 3 ti^lS^ct^e 

;l/4 1 tC^tliiCrmS5[A^03i^n-C^li35t 1 , ^0 7> 
20 ^T-^^orc^-S-Jc^I^^k: i,/i 3 (imtPSA<t^:^ 

CO 0 3 3D tC^T\ EI5tC^U/-cl^^JtC43^^T. 

O ^ -<> -r ; 1/ ^ ^ ^ ^ *j t Sb flF * ■*£ Z> C £ *^ T* ^ ^ 

^2 3^;i/3 9tc^g?nrc^>^/i//'rxo9^ 

«t 0 €, /Jx * t * £ tr - 3 K jISC A' ^ S o c n e» O ^ ffi 5 
CO 0 3 4 3 S7 ^«LT, CO^J55^JT'(A*Q^«2rtt 

LT2o^h7>^^w^ ft cntcpf-t^" I Sctfc 

2g 1 3QZ^M2 3 ti. -^h-7V->*X^6 50^ 

2^rJtJJ5Jl 5 0r»^25ti. ~/J*h 6 
503U^^WtCffifc^n, ftfl/j^: h^Vv^X* 6 6 
cr>3 U^^i«|-Bc^?n. i&'l»*T<=>+ E C CtC^c? 
40 n<5„ h7>^^6 6. 6 5<Ox=7 ^«S-T«iJfiM!»^r 

iiSt 3rn/*c fiiHi-jisH i&i T- ^> ^ t4 8 ^ m i u u r , h -5- 

I. 2 2tCO^TMW;^^Ci:^^^5o Ufe^ 

h^oimr.Wfftictyn. i lfWl2K«c0)niil-.ft*? r^r^n 



(7) 

11 

5100000 0^<0£!C^^^t0fSO{&<8Vffl£J^^rl^{L[ 

lt> is i ^fiScgs i s^Jitra^^ffceg i 5^ns^ 

fi£§§l 3i:ffl2^£§§l 5i:«:lotc$i:46tuS3t 10 
MEUt I 4 AM oo^figggtc W LT^4^ £ c'fc £ ^ 
0. ta*SRfte*©*Sgs 2 M-l 0 0/<- te>KlcS5t^9i* 

fiScggl 3 tmZ^L&Ln 1 5*C«UX^^Ci. ^4 tC^U 

^gg^-rntf* ^ 2 > e-^>x^^t^^ 20 

[0037] ti. |^S^tC^0^c^-r>7w^^<O— 

m&m^ffij£*:®tw-r 2>rc#>com-v& o „ 01 ota. @ 
9 frc^^Tct ^^^/^^^rfflu^-r. a c ^-ot* 

L, ^^WcWtr^^t^fc^^LT^ 30 

[0038] BI9£:&!&UT» rt@8mm, Ji-t^ 1 4m 
m&XTSMT* 6. 5mm<0377 0*2^ f^CF^tl. 
^f^Xi^ 4 . 5 mmOD7 7 1^20)fllU ^n^: 
IjancM^T^^U-v^x^rttSo fit, fg 

T'^^imL.TSfHl^^n. ?SO. 3mm^W2-PO) 
=17- 7 0(C 7@^tlttT-y <?Ty ^*&5 -IS 
O. 3mmOW20^77 HC 5 [51^*rnTMJ;>J 

(AMP) 2 1 ICA^J^n. *tf«fc"5B82 1 <Dll\Jjl£i\\ 

■Jims 7 tcA^j^n^n kr-y^77^5 s^mj^i&s 

^«^r 3 5lul. 9 |y|. I 3 M, 1 7 arfb^i+rc 

SS(3K 9I»|. J 3McOJk l fVO^^:/*&om*. 
O. Gmmt'fr^T/:.. 

CO O 3 91 C <Oc£ KzWihSLcn^ >7-Y^^^W I O 
tOii-TJ: -9<fc s JimUen& UTJIHr»/t*-y H7-^7t7 50 



SfftfW 7— 1 1 5 3 3 9 

12 

f^KZjg^-T ^gj^Stf 7 4 fc. ££©SB7 4tC4 d B M^DtB 
^j^r«^-r^F*igPMta5 o OOfg^S^^tra4^ra5 7 5 

7 6 lC*g|£<*n. «S^NCDffe^(i 5 O 0<D&mc&&i?£ 

lOO 4 0 3 SI l^#^LT, 5i-^7'>^tCfiJf#^^t 
(CBW) «««J:5K:, i&^SsU:** LTMI^^ 

UgO. 6mmO^-<>mr^E£;&3tEl. 9 [si. 13 
[si. l 7lsJ<t^{t:^-£-Ci^< c<DEH:*>t*S<£J^i£ 

< ^-pTI^o f Si. O mm-C^3&5l°J<0^-r 

-?rzc t&Tfi'rm&itto f F^!E^r^-rr^icj±^cT(s 
[004 i] a±<o«t5tc n^ev^e— -rxtcjrfu 

[0 0 4 2) S9lOH*T.£ : 5fc:^-'l'>':7«<'l' 
^^:n]t^T. A C7-<>7"Xl!iJ/-7;R- K/WX 

^o. 3«. i^ii 2oie«?SK;ijvt2asi«r.ww-r«^:«> 

[0 0 4 3) KIl Z^^UKII 4^MUT, Z2^r>^e 
- K / X(C« LTO'^^ U/iW 9 Ll^l I I H 

[0 O 4 4 ] 13*1 I 2fC*5t>T. Vd^-SCttA. S—^>\> 
■t- Ky-rXtCO^t^SJ-T^S/c^. «e-W.^«7 4^) 

Co o 4 5) 3tc,inrjLr>ic. ^^(-fli 
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(8) 

13 

/W/U3>r>^3 1. 33tC^m^tl. /<-f/<X=J 

3 5 tCjggl^nT^^o Si5SS3 5(0-^ =i>-r r >' 

K8 2<Ofte?j«\ *SSa8 4. 8 3 ^:f> UTg£i5?t 
gS3 5 0(fe^JC4S^^n. 7xt-^^-K8 10f6 
7d(±S^5i8 3«r^-UXSEgStS3 SOfte^JC^SI^n. 3 
Is^^^S 4 CDm7j&m%ii%3 3 5 Offe^ tC*SEI2f nS„ 
7it- K8 1 fc*gta8 3. 8 4 ^^ 10 

[0 0 4 6] C©<t?»CUT, H^JC^fflfS^t^ 

^^^>i^4@gg2 1 ^*rrsm^*tffit^sn. 01 2jc^ 
Co 0 4 73 si 4*«lt, 0 1 1 x-^urcn^e^ 

< „ >*£<D^3&#3lsK 9[sl. 1 3lsK 1 7EeJ£§E 20 

[0 0 4 8 ] U^U. #7 1 MH z J^JbtC £ . ^3&^ 

N#^3=jtfcfcO F F*fc^UXiJ^^1£^tti$UT^ 
So ig^gg^O N^l^^ofcC t ^m^o F F 

5Ct^§ 0 30 
[0 0 4 9] mtO«t9»C. CiO^^tC^^^-O'^^ 

[0 0 5 0] 

lWm<0%}i&y i-X Jh<Dcfc 3(cd co^M/jtc j: t\i£. S^X 

sc wiracr&mt&&£rzi*Vr7ss3LW?,co-7 * >\s*'/)m 
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14 

«*: T :7 .< ^ * £ U TO*if cfc tf HHSft ^ £ da 
[0BB<Dfmiti£:i&B/i] 

[03] 0 2tc7K-r^-r>^-ryu^<7>^gf5^iaBiHi^0-e 

[0 4] co^o- MBHMICJ:«7^V7.^/W^0!>% 

^n^y^x^:tti^-rsai^j^o«fg^'^'r0-rr^s«> 

[05] ^^JtCcfcS^^^^/i^^M 
«:6^^:lHlK0T*^So 
[0 6] 0 5O«ffilHjS&0X;&So 

[0 7] C C05ZvacD<&<Dnt&ffl0}^^ w }\,&o>m& 
[0 8] 0 7<D^Fffl5J£S0T;£*o 

[0 9] H^Tffl^fc^-Y >7 ;U^O-M^jOM 
[0 1O] A C7-<>7-xro^^>-t~ K/^XtC^ 

So 

[01 1] 01 o tc^ u fcusfes^c «t o t?# e> njfc^ 

[0 1 2] A C : 7-OT F — xmjy— -*Vl^E— HV-fXlC 

So 

[0 1 3] 0 1 2OtQ4se8ffl^iKi^^IW-rS/S:ii>^0X 

[01 4] 01 2^^urc^^^fafx?^e>nrc^^im 

7. 9. 5 3 -5-f>«t 

13 mi sgdtasj 

1 5 ?B2^i^KS 

2 3. 2 5 

2 7. 2 9 -A'^«Si 

3 7 2fi I 

3 9 tftzzy-ftv 

41 sn 3=3^/^ 

4 3 Sf? 4 -OU 

5 5 

5 7 mjjta 

7 0.71 3T 
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